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The technique of creating high energy-density plasmas using short pulse laser solid
interaction isadeveloping field. A common goal of many researchersis producing the
highest possible temperature with little or no material expansion. A significant limiting
effect on the maximum temperature achieved in the interaction is the cooling rate. In the
present set of experiments, we examine the competing cooling due to expansion versus
thermal conduction.

The experiment is done using thin aluminum foils of successive thickness ranging
from 250 A to 1250 A. The foils were heated with 2400 nm, 150 fs (FWHM) ultra short
pulselaser. Thelaser energy was approximately 200 mJ and was focused to a spot size of
3 um, resulting in a peak intensity of 1.9 x 10 19 W/cm2. The prepulse to main pulse
contrast was determined to be better than 10-7. The 1?-1s2p, 1s?-1s3p transitionsin He-
like aluminum and the 1s-2p trangition in H-like aluminum were temporally resolved using
a 900 fs x-ray streak camera. Additionally, the Li-like and He-like satellites were
temporally resolved. Using these data, the effect of target thickness (and hence thermal
conduction) is used to examine the rate of cooling in the plasma. A smple model isused to
interpret the experiment. We present the data and the preliminary findings from this study.
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